The hypothesis of mate choice based on heterozygosity predicts that sexual traits will reach their extreme expression in males with the greatest average heterozygosity, and that both a male's ornament expression and his mating success will correlate positively with degree of individual heterozygosity. In agreement with the first prediction, we found a negative correlation between degree of homozygosity and length of the throat feathers (a secondary sexual trait) in male spotless starlings, Sturnus unicolor. However, we found a quadratic relationship between degree of homozygosity and both mating success and mean number of young sired per year. Hence, males of intermediate heterozygosity were more successful in mating and reproduction than either more homozygous or more heterozygous males. These results do not support the hypothesis of mate choice based on heterozygosity.
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Why females prefer exaggerated male secondary sexual traits remains a controversial problem, despite the substantial efforts of behavioural and evolutionary biologists to explain the phenomenon. The evolution of female sexual preferences is particularly enigmatic when females appear to receive no direct benefit other than the sperm of their mates (review in Jennions & Petrie 2000) . This is the case in species in which males do not provide parental care, a territory or food resources, and also in species with biparental care in which females frequently seek extrapair matings (e.g. Kempenaers et al. 1992; Weatherhead & Boag 1995; Otter et al. 1998) . In these cases, male ornaments may reveal genetic characteristics of their bearer, and by selecting the most ornamented male, a female may obtain indirect benefits in the form of genes either for sexual attractiveness of her sons (Fisher 1930) , or for vigour and/or parasite resistance of her progeny (Hamilton & Zuk 1982; Folstad & Karter 1992) . Brown (1997) has suggested that ornaments may also indicate the degree of individual heterozygosity, and a female's strategy may involve finding the alleles that best complement her own to pass on to at least some of her offspring. Often this means choosing a mate that will result in genes in her offspring being heterozygous at some or many loci. The advantage to parents of rearing more heterozygous offspring is that these would have more vigour, and thus improved survival and reproduction.
Brown's hypothesis assumes that heterozygosity has fitness advantages over homozygosity. These advantages may accrue because the expression of lethal or detrimental recessive alleles may be masked in heterozygous, but not in homozygous, individuals (e.g. Mitton 1993). Therefore, homozygosity may be risky in species with relatively high frequencies of deleterious alleles or with a high rate of mutation to deleterious alleles (Lynch 1988).
The major histocompatibility complex (MHC) is a set of polymorphic genes related to the immune response, which may be affected by heterozygosity. Indeed, parental MHC heterozygosity seems to increase fitness by conferring greater resistance to a broader range of diseases (reviewed in von Schantz et al. 1996; Edwards & Hedrick 1998; Penn & Potts 1999; Jennions & Petrie 2000) . Furthermore, breeding performance of heterozygotes may also be superior to that of homozygotes. For example, several studies have found that inbreeding has detrimental effects on an individual's fitness, depressing growth rate, increasing developmental instability (Clarke et al. 1986; Møller & Swaddle 1997) and reducing viability, survival (Keller et al. 1994 ) and fecundity (Lerner 1954; Wright 1977; Allendorf & Leary 1986; Charlesworth & Charlesworth 1987; Mitton 1993; Pusey & Wolf 1998; but see Britten 1996; David 1998) . Thus, as inbreeding can lead to a greater degree of homozygosity, a decline in inbred individuals' fitness relative to outbreeding reflects the superiority of heterozygosity over homozygosity.
